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Summary
Immunocastration is eff ective to prevent sexual development and boar taint in pigs 
of conventional genotypes. Other studies pointed out that immunocastrated (IC) 
pigs show better performance than surgically castrated (SC) pigs. Apart from animal 
welfare aspects, this fact could be of relevance for Iberian and other fatty pig types 
with low lean deposition capacity. Th e purpose of this study was to examine the 
eff ects of immunocastration on Iberian pig performance and some carcass traits 
under diff erent dietary protein concentrations. Fift y-four pure Iberian pigs were used 
(3 sexes: IC males, IC females, SC males; 3 isoenergetic diets: 160, 140 and 120 g CP/
kg DM, 6 pigs/treatment combination). Vaccination against gonadotropin releasing 
factor was at 4.3 (40 kg) and 6 months of age (70-80 kg). Pigs were individually 
housed consuming the experimental diets from 40 to 105 kg-BW. Th e results indicate 
greater growth rate and feed conversion effi  ciency for IC males compared to SC males 
and IC females, and no relevant diff erences in growth related to dietary protein. 
Further results will help to elucidate possible eff ects of immunocastration on lean 
tissue accretion in Iberian pigs. 
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Introduction 
Th e vaccination against gonadotropin releasing hormone 
(GnRH) stimulates antibody production to neutralize GnRH. In 
this way, the hypothalamic-pituitary-gonadal axis is disrupted 
(Dunshea et al., 2001). Th is approach has proven to be eff ective 
to prevent sexual development and boar taint in male pigs of 
conventional genotypes (Batorek et al. 2012), being a feasible al-
ternative to the practice of surgical castration, which has raised 
animal welfare concerns among European citizens. 
Immunocastration can also be an eff ective strategy to avoid 
boar taint in the production of autochthonous pig breeds, which 
are usually slaughtered at heavier weights than conventional pigs. 
Th is is the case in the Iberian pig and other pig breeds raised in 
the Mediterranean area. Iberian female pigs are also gonadec-
tomized to prevent unwanted oestrus or pregnancies during the 
fi nishing period, particularly when it takes place in extensive 
conditions (Gómez-Fernández et al. 2013, Martínez-Macipe et 
al., 2016). Immunocastration may also alter pig performance. Th e 
literature available on this issue indicates that immunocastrated 
(IC) male pigs exhibit higher performance until fi nal (eff ective) 
vaccination compared to surgically castrated (SC) pigs (Millet et 
al., 2011; Batorek et al., 2012; Dunshea et al., 2013). In addition 
to the obvious benefi ts on animal welfare, this aspect could be 
of interest for Iberian and other autochthonous pig breeds, in 
which the capacity for growth and lean tissue deposition rapidly 
decreases as the animal go further in their productive cycle (Nieto 
et al. 2012). We have previously established optimal protein-to-
energy ratios in the diet for SC Iberian pigs growing from 10 to 
150 kg body weight (BW) (Nieto et al., 2012, 2013). Th ere is a 
question on whether protein requirements might be increased 
in IC compared to SC Iberian pigs. Th erefore, the purpose of 
this study was to investigate the eff ect of immunocastration on 
Iberian male and female pig performance and carcass traits, 
combined with the eff ect of feeding the animals with diets of 
diff erent protein concentration. Th e results presented are one of 
the fi rst pieces of information obtained in the study and form 
part of the experiments designed within the work package 2 of 
the TREASURE project (task 2.3, Nutritional requirements of 
growing pigs and reproductive sows in selected local pig breeds 
in diff erent environmental conditions, and task 2.4, Innovative 
feeding strategies or management practices and their eff ects on 
production traits and product quality).
Materials and methods
Th e experimental protocol was approved by the Bioethical 
Committee of the Spanish National Research Council (CSIC). 
Fift y-four pure Iberian males and gilts of the Silvela strain 
were used in a 3 × 3 factorial arrangement of treatments with 3 
sexes: IC males, IC females, SC males; and 3 isoenergetic diets 
containing 160, 140 and 120 g CP and 14 MJ ME/kg DM. Th e 
experiment was performed in two replicates with 27 pigs each, 
and three pigs per treatment combination. Th erefore, a total of 
6 pigs were allocated to each combination of treatments. Th e 
SC pigs were castrated within the fi rst week of life. Pigs arrived 
from a commercial farm (Sánchez Romero Carvajal, Jabugo, 
Cádiz, Spain) at approximately 25 kg BW and had ad libitum 
access to a commercial diet (170 g CP, 1.1 g Lys and 13 MJ ME/
kg) until they achieved 4.3 months of age and approximately 40 
kg BW. At this moment, entire male and females were vaccinated 
against GnRH with IMPROVAC (Zoetis, Madrid, Spain) follow-
ing manufacturer recommendations. All pigs were allocated to 
experimental treatments and individually housed in 2 m2 par-
tially slatted pens in an environmentally controlled room (21± 
1ºC) until the end of the study. Seven weeks aft er the fi rst vac-
cination, pigs received a second vaccine dose (6 months of age, 
70-80 kg BW). Diets (prepared by NANTA S. A., Seville, Spain) 
were based on barley, maize and soybean meal and added of es-
sential amino acids (L-Lys, L-Th r, DL-Met) to maintain an ad-
equate amino acid profi le (ideal protein, NRC 2012). Pigs were 
fed twice daily at 8:00 and 14:00 h at 0.9 × ad libitum on a BW 
basis determined weekly, according to previous equations derived 
from SC Iberian pigs (Nieto et al. 2012). Individual feed intake 
was recorded daily for all pigs along the experiment. When feed 
refusals occurred, they were collected, weighed and dried to be 
taken into account to calculate actual feed intake.
Aliquots of experimental diets were periodically collected 
for analysis of nutrient composition and stored at -20º C until 
analysis. At approximately 105 kg-BW pigs were slaughtered aft er 
electronarcosis by exsanguination. In the left -half carcass, mea-
surements of midline backfat (fi rst rib, last rib and minimum 
fat over gluteus medius muscle) and leanness (gluteal thickness 
at the cranial end of gluteus medius muscle) were performed. 
Weights and yields of primal cuts were determined 24 h post 
mortem as described previously (Nieto et al. 2013). 
Th e statistical treatment of data was assessed by analysis of 
variance using the GLM procedure of SAS (SAS Inst. Inc. Carry, 
NC). Th e eff ects of sex, dietary protein, and their interaction were 
included in the statistical model, as well as the eff ect of trial rep-
licate. Th e individual pig was the experimental unit. Th e level of 
signifi cance was set to 5%.
Results and discussion
All pigs had normal behavior during the experiments except 
for two animals that stopped eating and were withdrawn from 
the study. Pigs initiated the experimental treatments with simi-
lar body weights: 43.1, 41.9 and 41.2 kg for IC males, SC males 
and IC females, respectively (P > 0.05), whereas mean initial 
BW across treatments were: 42.1, 42.2 and 41.9 kg for diets con-
taining 160, 140 and 120 g CP/kg DM, respectively (P > 0.05). 
Th e analysis of data revealed no relevant eff ects of dietary 
protein concentration on growth parameters and carcass traits 
(P > 0.05). Th e average slaughter weight was 106 ± 1.4 kg with 
no diff erences among the experimental groups: 109, 103 and 107 
kg for IC males, SC males and IC females, respectively, while 
average values of 107, 108 and 105 kg for diets of high, medium 
and low protein content, respectively, were recorded (P > 0.05).
Th ere were diff erences in growth performance among sex 
groups. Th e overall daily feed intake of IC males was slightly 
greater than that of IC females and SC males (P < 0.05; Figure 
1), although all groups were slightly restricted in feed intake (by 
10% of the theoretical ad libitum level). At this respect, higher 
intakes of IC compared to SC males have been described in the 
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available literature (Candek-Potokar et al. 2015). Th e IC males 
showed also higher growth rate than SC males and IC female 
(Figure 2; P < 0.001). Feed effi  ciency, expressed as g of weight gain 
per g feed intake, was signifi cantly greater for IC males (Figure 3; 
P < 0.001). Th e response in performance of the Iberian IC male 
pig found in this experiment is in line with studies performed 
in conventional pig breeds, in which IC males showed higher 
growth rates and better feed utilization than SC males (Millet et 
al. 2011, Batorek et al., 2012, Dunshea et al., 2013). In this sense, 
it seems that the greater growth potential of immunocastrated 
compared to surgically castrated pigs could be a common re-
sponse for both conventional and fatty type pigs. Th ere is little 
information on performance of IC females in the literature avail-
able, although IC males seem to have greater growth potential 
than IC gilts (Elsbernd, et al., 2015).
Th ere were no diff erences in carcass weight among groups 
(85.5 ± 0.5 kg), although IC males showed less carcass yield than 
SC males and IC females (77.0, 79.2 and 78.8 %, respectively, P< 
0.001). Th e IC males had higher proportions of loin, sirloin, and 
butt lean; these lean cuts together amounted 8.5, 7.4 and 7.5% 
of carcass weight, respectively, for IC males, SC males, and IC 
females (P < 0.001). Th ere were no diff erences in ham, shoulder 
and backfat proportions among groups (P > 0.05). In general 
terms, the responses described for the Iberian IC male pigs are 
in agreement with the available information describing com-
parisons between carcass traits of IC and SC male convention-
al pigs; IC showed lower carcass yield and higher lean than SC 
pigs (Batorek et al., 2012, Dunshea et al., 2013). Our results are 
in line with a recent study reporting carcass traits in Iberian pig 
of the Valdesequera line, slaughtered at approximately 150 kg 
BW, including IC females, IC males and SC males (Martínez-
Macipe et al. 2016). Despite diff erences in BW and vaccination 
protocol among studies, these authors found greater similarities 
among carcass traits of SC males and IC females, both of them 
diff erent from IC males, in line with our results. 
Th e eff ect of dietary protein concentration on carcass traits 
was rather moderate. Higher carcass yield (P < 0.05) and a trend 
for lower ham proportion (P=0.07) was found in pigs receiving 
the lower protein content diet. 
Th e results obtained so far do not point out relevant eff ects 
of increasing dietary protein concentrations on growth or car-
cass traits of IC male and female Iberian pigs. Further results 
involving metabolic determinations will help to elucidate pos-
sible eff ects of immunocastration on Iberian pig lean growth.
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Figure 1. Average daily feed intake of the experimental 
groups of Iberian pigs. Columns with different letters differ 
significantly (P < 0.05). IC and SC refer to immune- or 
surgically castrated pigs, respectively. Figure 3. Mean feed efficiency values obtained for the 
experimental groups of Iberian pigs. Columns with different 
letters differ significantly (P< 0.001). IC and SC refer to 
immune- or surgically castrated pigs, respectively.
Figure 2. Average weight gain of Iberian pigs through the 
experimental period. Columns with different letters differ 
significantly (P < 0.001). IC and SC refer to immune- or 
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